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Dp. Herzfeld
Dr. Ruina

This new ARPA Order N;. 47 | requests the
Director of Adrninistrat ive Services Division to
award two in forrnat ion processing contracts  as
foll ow s:

d.  Univ .  o f  Cal i f .  (Los Angeles)

3  Y e a r s Cornputer network and
tirne - sharing res earch

$675,  ooo

b.  Univ .  o f  Cal i f .  (B erkel .y)
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These new contracts  put  Dr .  L ick l ider  $666,  000 over
h is  FY 63 program in in forrnat ion processing.  This
arnount plus an addit ional $200, 000 to support another
prospective new requirernent in the rnonth of May has
been transferred into his prograrn t":?y AGILE.
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ADVANCED RESEARCH PROJECTS AGENCY
'Washington 

?5, D, C.

Prograrn Plan No. 93

Apr i l  5 ,  L9 63

COMPUTER NETWORK AND TIME-SHARING RESEARCH

A. objegtivg gf thp FTggr?"Tn

The obj ect ive of this prograrn ie to identi fy and solve problems that
ar ise when a nurnber  of  d ig i ta l  computers,  some of  them remote f rom others,
are operated together  in  a network,  and when the in format ion-processing
capabi l i t ies of  a  network of  computers are d is t r lbuted among severa l  or  Hrany
users  opera t ing  a t  conso les ,  some o f  wh ich  a re  re r r ro te  f rom the  compute rs .
Among the problems that  are expected to ar ise are:  dynamic memory a l loca^
tion, Ianguage compatibi l i ty ' ,  format compatibi l i ty, use of conr-mon f i le s by
severa l  operators (some of  whom may change the content  of  f i les being used
by others) ,  te lecommunicat ion over  channels of  rest r ic ted in forrnat ion, -
handl ing capabi l i ty ,  pr ior i ty  ass ignment ,  record keepingn and incrernenta l
cornpi lat ion (not requir ing recompilat ion of statements not affected by the
prograrn increment) .  I t  would not  be reasonable to  say that  the obJect ive is
to so lve a l l  those problerns,  or  to  say that  those are the only  problerns.  The
object ,  bas ica l ly ,  is  to  gain exper ience in  the use of  computer  networks,  in-
c luding t i rne -shd-red computer  networksn to ident i fy  problems such as those
l is ted and to devise solut ions to as many of  them as possib le,

B. Tech+ical.  Neg$. foT Pr-og:a,nq

The technica l  need for  the proposed research stems f rom the fact  that
computer  networks,  inc luding t i rne-shared cornputer  networks,  in  a very
few years wil l  be operating in irnportant defense systerns, that the fund of
technical knowledge and technique s releva\rt  to the operation of such systerns
i t  gross ly  inadeguate and that  qeveraL of  the problems that  are sure to ar ise
demand fundarnenta l  research of  a  synthesiz ing and problem-solv ing nature
that  can best  be done in  a univers i ty  envi ronrnent  in  which t t rere is  a v igorous,
on-going in terest  in  cornputer  network,  language,  corr rmunicat ion and ut i l iza-
t i on  p rob lems,
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C, Relevance to ARPA Miss ion

The cornputer nettrork problem and the computer time-sharing problem
are two of the rnos t crucial, if not the most crucial, lnformation -proce s sing
problerne in the field of command and control- -whtch it is ARPA|s rnieeion
to advance. In particular, the National Military Command System will have
lntbrfaces with command and control system9 operated by unified and speci-
fied comrnands, and by other agenciee and organizations. At first, eome of
these interfaces and, in due courge, moet of  these interfaces, wi l l  involve
computer -computer communicatlon. As soon as tirne -sharing techniquea
have been developed to the paint at which they can be used effectively, they
will in all probability be incorporated into sorne of the command-control
systems. It ls essential to develop a body of experience, knowledge and
techniquee to pave the way for these events.

D. Background

The Western Data Processing Center, from which an unsolicited and
in{ormal let ter proposal was received on March ZQ, L963, gerves the Uni-
verbity oI California at Loe Angeles and a large group (more than 30) of
participating institutlons, with six of which it has teLeprocessing intercon-
nections (Dataphone). Five additlone to the network are expected during the
next few months.

Several  cornrnercial  organlzat ions (e.  g. ,  We st inghouse) have computers
in geographically separated plants, and use digital telecommunications to trans-
fer injormation frorn one of their computere to another in the interest of efficient
data processing. Cornputer telecornmunlcation networks are used in airline
ticketing. The Thornltson -Ramo -Wooldridge Polymorphic systern involves a
network of smaLl computers. lvlany eyetems uae two computers, back-to-back,
in the interest of reliability. Many organizatione have two or more cornputers
in one location that communicate with one another, ALl of the foregoing pro -
vide some experience in the handling of computernetworks. However, in none
of the cases rnentioned is the problem anything like it will be when eeveral or
many computers in a neturork are engaged in their own lndividual activities and,
at the sarne time, placing demands upon one another for information and for
allocations of processing capability.

The s i tuat ion is  a l i t t le  bet ter  when i t  comes to the t ime -shar ing of  the
capabil i ty of a single digital cornputer. Rudimentary t irne - sharing systerns

* 2 -
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are in operatlon at MIT, Bolt Beranek & Newman, Inc., and Carnegie Ineti-
tute of Technology. These eyetems all make use of prograrn -lnterrupt or
sequence-break technlqueo, and at least the first two are true, sensibly si-
multaneous, time-sharing systems. ttMultiprogrammingrt which introduces
some of the problerns of time sharing, has fairly wide apread use in university
e'nd lndustrial computing. lvlany systems, even as old as the Sage Syetem,
employ a kind of round-robin technique to permit a single computer to react to
inlxrt s from, and supply information to, several or many operators. Ilowever,
even in the time sharing 6f a single digital cornpqter, techniques that provide
great flexibility and permit each of a nurnb e r of remote users to work wlth
unconstrained initiative - -even when a single cornputer is involvedl such sys-
terna are on the re6earchfiontier. ARPA has contf,acts at Carnegie InBtitute
of Technology and System Qevelopment Corporation, and is negotiating a con-
tract with the lvIaseachusetts Institute of Technology, te advance the art and
develop effective systerns. Time eharing ln coordination with computer net-
work lntercommunication- -the subject of the propoeed rrork--is truly on the
far regearch front ier.

E. Staternent of Work

The contractor  wi l l  conduct  re search on cornputer  network problerns and
cornputer  t ime -shar ing problems.  This  research wi l l  inc ludel

Identi f icat ion of problerns.

Development of cornputer programrnirg, control and rnonitorin,g
languages to faci l i tate effect ive interaction between the user s and
the netVork of cornputers .

Development of cornputer prograrns to govern interactions of cotrTl -
puters and other  devices in  a network,  cornpi le  and/or  in terpret
s taternents in  the aforernent ioned languages,  to  govern the shar ing
of t i rne of computers in the network among several or many rernote
users,  and to fac i l i ta te the prograrnrn i rgn edi t ingr  correct i r : lg ,  and
operat ion of  corr lputer  prograrr lse

This research will be conducted with the ald of the network of computers
and telecommunication devices (or major subsets thereof) operated by the
Western Data Proceseing Center and, in addition, with the aid of interconnec-
tione between WDPCIs netlrork and the AN/FSO-32 Cornputer in Santa Monica,
California, and such other cornputer s netted with the AN/f'SQ-32ad shall be
deemed useful in identification or solution of network and tirne - shariog problems.

l .

z.

3 .
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Insofar as is feasible within the constraints of t ime and funds, and contr ib-
utory toward the identi f icat ion and solqt ion of network and,t j .rne-sharing
problerns,  the contractor  wi l l  coope rate wi th other  organiZat ions engaged
in research under  suppor t  f rorn the Advanced Research Pro jects  Agency
to prornote language and format compatibi l i ty and to optimize al lqcation
and s cheduling of c ompute r faci l i t ie s.

The re search de scr ibed in  the foregoing paragraphs wi l l  be conducted
dur ing a per iod of  three years beginning I  June L963.

F.  Adminis t rat ive Conslderat ions

1. L.eyel gf. Effort ?Trd Tilne_to Qqlnplsle

The leve1 of  ef for t  is  $229,000 per  year .  The present  funding,  f rom
FY 1963  funds ,  shou ld  be  $6751000  fo r  th ree  years .  The  bes t  p resen t  es t i -
mate is that the program wil l  continue for a total of sfu; years. I t  is vi .ewed
as a long- term program because i t  is  ev ident th l t  advanced problems wi l t r
be encountered as present ly  v is ib le ones are c lear ly  formuJ.ated and solved.

2. Co st  by Year

The cost witl be approxirnately $225,000 per year for the first three
years.  The cost beyond the I i rst  three years cannot now be {oreseen accurately.

Inasrnuch aB the Western Data Processing Center hae its own com-
puting equipme nt and has plans for obtaining such additional equlprnent as wilL
be necessary to keep i ts faci l i ty up to date,  the main i tems of cost are salar ies,
overhead, interconnection with the AN/FSQ-32 Computer and miecellbneous.
An e stimated break down of the $2251 000 budget (first year) follows:

Sa la r ies  a t  Wes te rn  Da ta  Process ing ,  C t r ,  UCLA
Salar ies at  Hea1th Sciences Comput ing Faci l i ty
Salaries at UCLA Cornputing Faci l i ty

$ 88 ,  ooo
2 4 , 0 0 0
20 , ,000

Tota l  SaLar ie s  $13 2,  00 0

Overhead

Intercommunication with AN/FSQ -32 Cornputer

44 ,000

2 7 ,  0 0 0

- 4 -
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Miscel laneous (travel, corrrputer supplies,
publ icat ions,  te lephone s,  de sks,  etc .  )  $  ZZ,  000

To ta l  $225 ,000

3. Soprc,e ,of Fupds yithin, Froject Budge_!

This program should be funded from tr.y 1963 fund.s of the ARPA
Cornmand-Cont ro l  Research  Pro jec t  (8800) .

4. ReJoft in$ .Rgqrl irqrneptl

lvlanagement Letter Reports, lncluding signif icant management infor -
mation such as funding statusr managernent problems, and assignment of new
perspnnel ,  wi l l  be submit ted quar te, r ly .  Br ie f  TechnicaL Progress Reports ,
sutnrnarizing technical accomplishments and dif f icult ies, wi l l  be submitted.
serni-annually. In addit ion, Technical Reports should be issu.ed whenever
warranted by accompl ishments of  in terest  to  others engaged.  in  research,
development or appl icat ion in the f ield of the project. Each such Technical
Report should be published in a recognLzed, technical journal and should" in-
clude in addit ior* to' t i t le and abstract careful ly formulated to faci l i tate infor *
rnat ion ret r ieval ,  a  br ie f  characte t izat ion of  content  (e.  g .  ,  e  ser ies of
descr ip tors)  designed speci f ica l ly  for  use in  sern i*autornated.  in format ion
retr ieval.  Informal report ing, a s through early d. istr ibution of rnirneographed
cop ies ,  i s  a t  the  con t rac to r rs  op t ion .

5.  Contractor  and $elect ion Just i f icat ion

The Univers i ty  of  Cal i f ,orn ia (Los Angeles)  i .s  se lected as the soLe
source for  the par t icu lar  research descr ibed.  in  th is  p lan.  Other  contractors
wil l  rnake related and coordinated contr ibution to the solut ion of the overaLl
problem. ucLA is  e e lected for  th is  par t i .cu lar  ,work,

(a) because UCI,A has u.nique experience inthe operation of a col}apu.ter
serv ice network based on d ig i ta l  in tercornrnunicat ion,

(b) because UCLA has outstanding capabil . i ty in the d.edlgn of executive
and rnonitoring prograrns to rnanage the interactions of the several cornputer s
in a network,

( . )  because UCLA|s three foc i  act iv i ty  in  d ig i ta l  cornputat ion of fer  a
favorable context for the developmen.t of cornputer -network techniques, and.

- 5 -
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(d)  because UCLA ts  favorably  located wi th respect  to  the AN/FSO*gZ
Computer in Santa Monica. W'hereas other organizations wil l  be able to make
signif icant contr ibutions in the development of t ime-sharing and cornputer-
network technique s relevant to corrrrnand -control computer networks, UCLA
haF a unique capabil i ty to handle the broad range of such problerns.

6- agge!

The agent  should be the Of f ice of  the Secretary of  Defense.  Thts con,*
tract is one of the group of contracts under the heading, Cali fornia Cornputer
Network. I t  is appropriate for al l  these contracts to be handled through the
same agent .

7 . Special, .Qonsidg,rptl,gqLq

As ind icated in  the est imated cost  break down,  three sub-d iv is ions
of  UCLA f igure in  the proposed contract .  Overa l l  managernent  for  the con-
t ractor  wi l l  be prov ided by the W'estern Data Processing Center .  The,Heal th
Sciences Cornputing Faci l i ty and the UCLA Computing Faci l i ty wi l . l  operate
cornputers and input-output statior:.s in the network and participate in the solu.-
t ion of computer -organization, programrning and max!..-cornputer interface
prob le rns .  E lements  o f  the  Wes te rn  Pa ta  Process ing  Cen te l !  s  remote  ne t -
wo fk  a re  expec ted  to  p rov ide  rea l i s t l c  l oad ing  and  exerc ise r 'bu t  a re  no t ,  a t
the present t i rne, seen as contr lbuting direct ly to the probtrem-sohiing and
pr og ramrning eff o rt s ,

The cornmunicat ion L ink between UCLA!s network and the AN/fSO-:Z
Computer in Santa fuIonica wil l  be handled, at f i rst,  by Dataphone, but i t  ap*
pears l ikely that a l ink with hi.gher capabil l ty wiI. I  be required i"n due course.
Requirernents for the advanced l ink wii .L be determined by experience gained
during the init ial  part of the progranle The l ink nnay require addit i ,onal
funding in FY L964.

This  contract  and a l l  repor ts  and papers produced thereforrn should be
UNCLASSIT'IED.

- 6 - J C R L :  r s



Prograrn Ti t1e :

Contracto r

Prpj  ect  f rom

MASTER COPY

ADVAN""I RESEARCH PROJECTS AcENCy
Washin gton 25 ,  D.  C.  4

l i*u.' /le sL L

f c;-F r7 /
Prograf f r  P lan No.95

Date :  Apr i l  5 ,  19 63

REMOTE STATIONS AND PROGRAM$
F.OR

COMPUTER NETWORK

UNIVERSITY OF CALIFORNIA (Berkeley)

which Funded:  Compnand & Contro l  Research (8800)

Prepared

Concur red

Type  o f  Work :

F ie ld  o f  Work :

ARPA Contro l

Approved by :

Date

B a s i c  R e s e a r c h

Informational Scienc e s

,F-r/ \ , ,  -  .r ' \
J ;  P .  Ru ina
Dire c to r

t r ,  C. R. Li lk l idern Director
Behav iora l  Sc iences
Cornmand & Contro l  Research

N o .  2 7  8 A



ADVANCED RESEARCH PROJECTS AGENCY
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Apr i l  5 ,  L963

PROGRAT\('S T'OR COMPUTER NETWORKREMOTE STATIONS &

A. Objective of the Prograrn

The rnain objective of this prograrr l  is to contr ibute to the solut ion of a
cornplex of  problerns that  ar ise in  on- l ine use of  net ted cornputers f rom re-
mote contro l  and d isp lay s tat ions.  These problerns concern the contro l ,  by-
executive, rnanagerial,  and monitoring routine s, of the operation of the corn -
puter  network,  the design of  remote stat ions and work ing procedures for  them,
and the economical  preparat ion of  very large computer  programsf  The pre I  -

ent contractor wi l l  work with other contractors toward the accorrrpl ishment of
those object ive s .  Speci f ic  object ives to be achieved by the present  contrac -
tors include the establ ishrnent of effect ive intercomrrrunication between a
7090 cornputer and i tp satel l i tes in BerkeLey and. the ANi fSO -32 computer
and i ts  sate l l i tes in  the Los Angeles area,  the developrnent  of  techniques
and Prograrns that  wi l l  perrn i t  operat ional  access to the resul t ing complex
frorn three separate locations on the Berkeley carrrpu$, and the developrnent
of pr og rarnrning -languag e and c ornplle r te chnique s that will make it po s s lble
to prepare and test  connputer  prograrns orr  the 7090 and Q-32 computers f rom
remote stat ions dur ing in tervals  in  which the computers are operat ing,  a lso,
upon other  programs,  contro l led e i ther  f rorn remote stat ions or  f rom the
cornputer  centers.

B .

The technical need for this program sterns frorn the fact that computer
networks are fast approaching a stage of great operational importance while
the rr softwaref r technology,- -the technology of cornputer programs, fr larrsg€ -
r ia l  techniques,  and operat ional  doctr ine-- rernains pr imi t ive and incapable.
of support ing the reguired applications. The cost of the developrnent of pro-
grarns for ordinary computers to handle relat ively sirnple problerns has been
found extrernely expensive and slow. There is a widely appreciated need to
decrease the cost  and to increase the speed of  prograrnrn i rg,  and at  the same
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time there is an evident requirement to rnove j .nto areas cf rnore compJ.ex
computer application in which the problerns of prograrrurling and control will
be more dif f icult .  The need is doubly great, therefore, to conduct a vl.gorouo
program of  exploratory research to ident i fy  and formulate the cr i t ica l  prob-
lems and to find effective soLutions to thern"

c . Relevance to ARPA Miss ion

A proposed program in suppor t  o f  the 'ARPA rn iss ion in  Cornmand.  and.
Contro l  Research.  In  par t icu lar ,  i t  is  re levant  to  the ARPA object ives in
the problem areast  computer  networks,  heur is t ic  programming,  on- l ine
programming,  and programming Languages and systerns.

D. Packg'qund

This work is  c losel .y  re lated to,  and wi l l  be coord. inated.  wi th ,  the pro-
posed program at  UCLA and the on-going work at  the Systern Developrnent
Corporat ion.  I t  is  re levant ,  a lso.  to  ARPA *  suppor ted re search at  Carnegie
Insti tute of Technology, Massachusetts Inst i tute of Technology, f tr forrnation
fnternational, Inc., Stanford Research Inst i tute, and Stanford University,
There is  a more d is tant  re lat ion to work suppor ted by the Ai r  Force at  the
Mit re Corporat ion and at  the Ohio State Univers i ty  Research Foundat ion.

ARPA-suPported research in  the topics l is ted above is  coord inated
through freguent visi ts and corr l l rrunications with and arnong the contractors,
and through an inforrnal technical group consi.st ing of leading rnernbers of
the contractor  teams.  The proposed prograrn at  Berkeley is  supplementary
to the other  ARPA-supported ef for ts  and is  designed to rnesh wi th thern in
such a way as to accelerate the solut ion of problerns already forrnulated and
the identi f icat ion and solut ion of further problerns that are sure to arise.

E. Statement of 
'W:ork

The contractor wi l l  supply the rnaterials and. service s required. to in-
stal l  a remote stat ion, on the BerkeLey carrrpus with a patch panel at the
BerkeLey Cornputer Center connected by data l ink to the AN/FSQ -32 corj-
puter in the Los Angeles area. Provision wil l  be rnade on the patch panel
for a t ink (suitable for future implernentation) to Stanford University. In
addit ion' the contractor wi l l  provide the rnaterials and services to augment
the 7090 cornputer  at  Berkeley and to adapt  i t  for  the t i rne*shar ing operat ion,
and to add,  to  the net ted 7090 and AN/FSQ-32 cornputers,  a  srnal l -  or  rn iddle-
scale satel l i te computer, capable of operating teletype and. display units,

-z-
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E.  S ta tement  o f  Work  (Con t rd )

With the aid of exist ing inforrnation-processing equiprnent and. the
augmentat ions ment ioned in  the preceding paragraph,  the contractor  wi l l
conduct  research and ef fect  developrnents in  computer- language design,
heur is t ic  programming,  rnan-computer  in teract ion,  and comrrrand in for-
mat ion  p rocess ing .  The  research  and  deve loprnen t  w i l l  be  des igned  to
ident i fy  and solve problems that  ar ise in  the in teract ion of  net ted cornput-
ers operated in  par t  f rorn rernote s tat ions.  In  th is  work,  advantage wi l l
be taken,  not  only  of  the net ted computers a l ready rnent ioned but  a lso of
one or  f i rore ot t ' rer  d" ig i ta l  computers,  on the Berkeley caf i Ipus,  that  wi l l
be in tegrated in to the systern.  Throughout  the prograrr r ,  e f for ts  wi l l  be
rnade to i rnprove the ef f ic iency wi th which the preparat ion of  large com-
pute r pr og rarn s c an be ac c o rnptr i shed

The  con t rac to r  w i l l  supp ly  the  mate r ia l s  and  se rv ices  necessary  to
br ing in to operat ion three complex input-outpr : . t  s tat ions,  inc luding te le -
type and d isp lay uni ts .  One of  these wi l l  be used rnain ly  in  computer  lang-
uage research,  a second.  rnain ly  in  heur is t ic  prograrnming,  and a th i rd.  in
explorat ion of  a  var ie t 'y  of  rern.ote-stat ion appl icat ions.

F.  Ad"rn in is t rat ive Considerat ions

Level of Effort and Time to Cornplete

The  leve l  o f  e f fo r t  i s  $797 ,  000  fo r  th ree  years .  Our  es t i rna te  i s
that within three years the rnain network and l .anguage problems for
net ted computers of  the present ly  rnodal  (von Neumann) type wi l l  have
been ident i f ied and largely  so lved "  I t  is  ev ident ,  however ,  that  devel -
oprnents such as para l le l  processing wi l l  in t roduce fur ther  corr rp l ica-
t ions ,  and that  re s  ear  ch a long the gene ra l  l ine s  of  th is  propo s ed pro -
grarn wi l l  have to be carr ied out  over  a considera ly  longer  per iod than
t h r e e  y e a r s .

C o s t  b y  Y e a r

The  cos ts  fo r  the  f i r s t  th ree  years  w i l l "  be  a .pprox i rna te ly  $5271  000 ,

$135 ,000  and  $ tSS,000 .  The  cos t  fo r  the  in i t i a l .  year  i s  g rea te r  than  the
cost  for  the others,  rnain ly '  because of  purchase of  equipment  requi red
to get  the progra. f i I  under  way,

The  b reakdown o f  cos ts  ( in  thousands  o f  do l l "a rs )  w i l l  be  approx i -
rnate ly  as fo l lows:

- 3
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A.  Adrn in i s t ra t i ve  Cons idera t ions  (Con t 'd )

Z .  C o s t  b y  Y e a r  (  C o n t r d )

Salar  ie  s  and wage s
Ove rhead
Supplie s and expens e s
Equipment and faci l i t ies

l:!-ry_
7 0
2 4

1.40
294

Znd year 3 rd  year

7 5
z5

: :

7 5
2 5
35

No def in i te  equiprnent  and fac i l i t ies costs are foreseen for  the second
and th i rd years,  a l though i t  does not  seerr l  un l ike ly  that  sorne wi l l  ar ise
and cal. l  for add.i t ional funding.

3 .  S o u r c e  o f  F u n d s

The funds should be rnade avai lable frorn the ARPA Cornrnand and
Cont ro l  P ro jec t  (8800)  FY 19  53  fund i rg .

4 .  Repo r t ing Req.u i rements -

Managernent  Let ter  Reports ,  inc luding s igni f icant  management  in-
forrnat ion,  such as funding status,  managernent  problems,  and ass ign-
rnent  of  new personnel ,  wi l l  be submit ted quar ter ly .  Br ie f  Technical
Progress Reports ,  surnrnar iz ing technica l  accompl ishrnents and d i f f i -
cu l t ie  s ,  wi l l  be submit ted semiannual ly .  In  addi t ion,  Technical  Reports
should be issued whenever  warranted by accorn.p l ishrnents of  in terest  to
others engaged in  research,  developrnent  or  appl icat ion in  the f ie ld  of
the  p ro jec t .  Each  such  Techn ica l .  Repor t  shou ld  be  pub l i shed  in  a  recog-
n ized technica l  journal  and should inc lude,  in  addi t ion to t i t le  and ab-
st ract  carefu l ly  for rnulated to fac i l i ta te in forrnat ion ret r ieval ,  a  br ie f
c h a r a c t e r i z a t i o n  o f  c o n t e n t  ( e .  g .  ,  a  s e r i e s  o f  d e s c r i p t o r s )  d e s i g n e d
speci f ica l ly  for  use in  serr i -autornated in forrnat ion ret r ieval .  In forrnal
repor t ing,  &s through ear ly  d is t r ibut i .on of  rn imeographed copies,  is  at
the  con t rac to r f  s  op t ion .

5 .  Con t rac to r  Se lec t ion  and  Jus t i f i ca t ion

The  Un ive rs i t y  o f  Ca l i fo rn ia  (a t  Berke ley )  i s  se lec ted  as  soLe-  source
con t rac to r  fo r  the  p roposed  p rogra r r r  fo r  th ree  rna in  reasons :  (1 )  P ro fes -
sor  Harry Huskey is  in  the f ie ld  of  programming language and cornpi ler
des ign ,  and  Pro fessors  Edward  Fe igenbaurn  and  Ju l ian  Fe ldman a re  cu t -
s tanding in  the f ie ld  of  heur is t ic  prograrnrn ing,  (Z)  the Univers i ty  of

- 4
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Contractor  Select ion and Just i f icat ion (  Contrd)

Cal i forn ia (Berkeley)  a l ready has a corr rputer  center  wi th  act ive research
or ientat ion and sui tab le equipment ,  & center  capable of  prov id ing cr i t ica l t ry
needed augmentat ion of  the Cal i forn ia Cornputer  Network,  and is  at  approx-
i rnate ly  the correct  d is tance f rom Los Angeles to make mani fest  severa l
c r i t ic al problerns in c ornpute r inte rc omrnunication, and ( 3) the re are sev -
era l  act ive groups at  the Univers i ty  of  Cal i forn ia (Berkel"y) ,  engaged in
research in  cornputer  language and prograrnrn ing areas,  that  wi l l  contr i -
bute in  the course of  the i r  regular  work (and wi thout  ad hoc ARFA support )
to  the developrnent  of  the necessary systern of  prog"#Jta the necessary
vo lume o f  t i rne -shared  co rnpu te r  use .  For  tha t  t r i o  o f  reasons ,  the  Un ive r *
s i ty  of  Cal i forn ia (at  Berkeley)  is  v iewed as a uniquely  va luable addi t ion to
the Cali fo rnia Netwo rk g roup .

6 .  Agen t

The  con t rac t  shou ld  be  le t  th rough  the  Of f i ce  o f  the  Secre ta ry  o f  De fense .

Spec ia l  Cons idera t ions

The  p roposa l  (uno f f i c iaL  p roposa l  da ted  1Z  March  1963 ,  and  rece ived  on
26 March 19 63)  speci f ies a PDP-1 computer  as the sate l l i te  corr rputer  for
u.se in  the proposed work.  I t  appears that  severa l  ARPA contractors r r ray
speci fy  PDP-I  cornputers for  use in  the i r  prograrns.  I f  that  s i tuat ion devel -
ops ,  i t  w i lL  be  des i rab le  to  coord ina te  the  purchases  in  the  in te res t  o f  ob ta in -
ing a favorable pr ice f rorn the manufacturer ,

The  p roposed  research  w i l l  requ i re  ren ta l ,  fo r  the  IBM -7090  compute r ,
o f  a  second  32 ,A00-word  mernory  a t  approx i rna te ly  $100 ,000  (per  year )  the
f i rs t  year .  I t  is  expected that  th is  addi t ional  rnemory wi l l  f ind other  u.sers
and that  i ts  renta l  rv i l l  be handled as par t  o f  the over-a l l  cornputer  renta l
dur ing the second and th i rd years "

This  contract  and a l l  repor ts  and papers produced theref rom. should be
UNCLASSIF IED.
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